§ 0. Introduction.
Let M be an ^-dimensional differentiable manifold and T r (M) the tangent bundle of order r over M, ri^l being an integer [1] , [3] , [4] . The prolongations of tensor fields and connections given in the differentiable manifold M to its tangent bundle of order r have been studied in [1J, [2] , [3] [4], [7] , [8] and [9] . If V is a vector field given in M, V determines a cross-section in T r (M) . For the cases r=l and r=2, Yano [7] and Tani [5] have studied, on the cross-section determined by a vector field F, the behavior of the prolongations of tensor fields and connections in M to T(M) (i.e., Ά(M)) and Γ a (M), respectively. The purpose of this paper is to study, on the cross-section determined by a vector field V, the behavior of the prolongations of these geometric objects in M to T r (M) (r^l).
In §1 we summarize the results and properties we need concerning the prolongations of tensor fields and connections in M to T r (M) . Proofs of the statements in §1 can be found in [1], [2] , [3] , [4] and [8] . In § 2 we study the cross-section determined in T r (M) by a given vector field V in M In § 3 we study the behavior of prolongations of tensor fields on the cross-section. In §4 we study the prolongations of connections given in M to T r {M) along the cross-section and some of their properties.
We assume in the squel that the manifolds, functions, tensor fields and connections under consideration are all of differentiability of class C°°. Several ' ) are the induced coordinates in π-~\U) and π^iZJ') respectively, the transformation of induced coordinates in π-\UnU') =π~1(U)Ππ~1(U / ) has the Jacobian matrix of the form (2.1) 
(M) into T σ (T r (M)).
The (r+l)n vector fields B^j (O^v^r, l^j^ή) form a local family of frames along γ v (M), which we shall call adapted frames of γv{M). The n vector fields Bw) 3 
span at each point σ of γ v (M) the tangent plane T σ (γ v (M)) of the crosssection γv(M).
For any element X of 3Ί(M) with local components X*, we denote by B^X the vector field with components 
Since X is arbitrary in the above formulas, the formula (3.3) follows from Now we shall write down the λ-lifts of tensor fields of special type in M with respect to the adapted frame. For an element h of 2\{M) with local components hij, we have Proof. We have only to prove (a). By use of (4. 9), we have 
